[1] New high-resolution airborne magnetic (HRAM) data along a 120-km-long section of the Dead Sea Transform in southern Jordan and Israel shed light on the shallow structure of the fault zone and on the kinematics of the plate boundary. Despite infrequent seismic activity and only intermittent surface exposure, the fault is delineated clearly on a map of the first vertical derivative of the magnetic intensity, indicating that the source of the magnetic anomaly is shallow. The fault is manifested by a 10-20 nT negative anomaly in areas where the fault cuts through magnetic basement and by a <5 nT positive anomaly in other areas. Modeling suggests that the shallow fault is several hundred meters wide, in agreement with other geophysical and geological observations. A magnetic expression is observed only along the active trace of the fault and may reflect alteration of magnetic minerals due to fault zone processes or groundwater flow. The general lack of surface expression of the fault may reflect the absence of surface rupture during earthquakes. The magnetic data also indicate that unlike the San Andreas Fault, the location of this part of the plate boundary was stable throughout its history. Magnetic anomalies also support a total left-lateral offset of 105-110 km along the plate boundary, as suggested by others. Finally, despite previous suggestions of transtensional motion along the Dead Sea Transform, we did not identify any igneous intrusions related to the activity of this fault segment.
Introduction
[2] Fault zones at depth are sometimes viewed as having a narrow ($1-2 m) core zone, where much of the slip is accommodated [Chester et al., 1993] . However, the uppermost sediments and crystalline basement often have higher density of fractures and pores than the underlying crust, and friction may increase with sliding velocity on the fault (velocity strengthening), thus preventing rupture during an earthquake [Marone, 1998 ]. Savage and Lisowski [1993] suggested that the uppermost part of the fault plane often creeps and partially accommodates the secular slip rate on the fault. InSAR data associated with the 2003 Bam, Iran, earthquake indicate a lack of coseismic deformation in the vicinity of the fault, suggesting that inelastic deformation may take place in the top 2 km of the crust during the inter-seismic period [Fialko et al., 2005] .
[3] Continental transform faults, such as the Anatolian, the Dead Sea, and the San Andreas faults, provide a simple setting for studies of shallow fault zone rheology and deformation, due to their longterm activity at relatively narrow zones. Geophysical work across the San Andreas Fault in central California shows a 1-km wide zone of relatively low velocity, high electrical conductivity, and low density immediately southwest of the active fault trace, which extends from the surface to a depth of 1-3 km [Hole et al., 2001 , and references therein]. Characterization of the shallow structure of the Arava (Araba) Fault, a segment of the Dead Sea Transform, has yielded conflicting results about the width of that fault. Analysis of trapped seismic waves at Lat. 30°34 0 N (about 24 km north of the northern end of the survey area, Figure 1b) shows a 3-12 m wide low-velocity zone reaching a depth of 300 m under the surface trace of the fault [Haberland et al., 2003] . High-resolution seismic reflection profiles across the fault, reveal, however, several parallel fault traces, interpreted as either a network of anastamosing faults at different scales or a surficial expression of secondary faults that merge to a single fault at depth [Haberland et al., 2007] . A similar observation was recorded at the southern end of our survey area ($29°40 0 N [Shtivelman et al., 1998]) . Geological studies at Lat. 30°34 0 N and 30°49.4 0 N indicate a $300 m wide fault zone, which lacks a defined core zone [Janssen et al., 2004] . The damaged zone consists of small faults, fractures, striations, veins, and calcite twins. Steeply dipping scarps and vegetation lines are observed in places on the surface and on satellite photos [Kesten, 2004] . Geochemical analysis indicates that fluids entered the damaged zone from the surrounding sediments at shallow levels, perhaps to replace co-seismic fluid expulsion [Janssen et al., 2004] . Magnetotelluric measurements in the same area (Lat. 30°34 0 N) do not reveal a high-conductivity zone associated with the fault [Ritter et al., 2003] in contrast to the San Andreas Fault in central California [Unsworth et al., 2000] . Instead, the fault zone appears to be a boundary between zones of low and high conductivities [Ritter et al., 2003 ]. An absence of coherent near-surface seismic reflectivity was noted in seismic reflection data within an 800-m-wide zone at 30°30 0 N [Kesten, 2004] .
[4] The 1000-km-long Dead Sea fault system accommodates left-lateral slip between the Arabian and African plates ( Figure 1 ). The total slip along the fault system is 105-110 km over the past 16-18 m.y. [Quennell, 1958; Freund et al., 1970] . The present slip rate is 4 mm/y [Wdowinski et al., 2004; Mahmoud et al., 2005] , and the last damaging earthquake in the area was in AD 1458 [Klinger et al., 2000a] . We report here the results of a high-resolution airborne magnetic survey along a 120-km-long segment of the Arava (Araba) Fault immediately north of the Gulf of Aqaba (Elat). The fault has no clear surface expression in the majority of this area, and hence its actual location is still debated [e.g., ten Brink et al., 1999; Frieslander, 2000] . Micro-seismic activity is too sparse to provide information about the fault location and geometry [e.g., Aldersons et al., 2003] . Here, we demonstrate the utility of highresolution magnetic surveys, which are relatively simple and inexpensive to conduct, to the mapping of continental transform faults, and discuss the implications of the results to the understanding of the shallow structure of the Dead Sea transform.
[5] The fault and the valley along which the Dead Sea Transform passes, are called Arava in Israel and Araba in Jordan, and the Gulf is referred to as Elat in Israel and Aqaba in Jordan. In this paper we will use the terms that are used more commonly in the literature, Arava fault and valley, and the Gulf of Aqaba. Aqaba about 120 km to the north (Figure 1 ). The topography is generally flat within the valley, with steep mountains rising on either side. The survey block is arid with only sparse vegetation. The survey design required frequent crossings of the international border between Israel and Jordan.
Data
[7] Survey operations were conducted from the Aqaba International Airport, Jordan, near the southern end of the survey area. The survey was flown along parallel lines spaced 300 m apart and oriented 105°E. Control lines were spaced 1,000 m apart and oriented at 15°E (Figure 1 ). The helicopter flew at an altitude of 128 ± 20 m above terrain. The magnetometer was mounted in a fiberglass ''bird'' and towed roughly 25 m below the helicopter; hence the mean terrain clearance was $100 m. Flying speed was on average 40 m/s (144 km/h). Magnetic measurements were recorded every 0.5 s, nominally at 20 m intervals. A total of 209,350 magnetic measurements were collected along 4,187 km of survey lines. A ground station magnetometer sensor was mounted on a 2-m high pole by the airport and recorded the magnetic field every 0.5 s. The noise level of the base station was less than 0.1 nT. Both the ground and airborne systems used a non-oriented (strap-down) optically pumped cesium split-beam magnetic sensor, with a sensitivity of 0.005 nT, a range of 15,000 to 100,000 nT, and a sensor noise of less than 0.02 nT. A GPS receiver automatically provided the time base and location at 1 s interval for both the ground and airborne systems, ensuring accurate synchronization of the two data sets. Post-processed differential GPS corrections were applied to all survey lines using a ground-based GPS station at the Aqaba International Airport. The position of the ground station was determined by applying differential corrections with respect to IGS reference stations in Israel and Turkey. The estimated receiver location accuracy is ±0.2 m. Location was referenced to the WGS-84 ellipsoid.
[8] Time-varying magnetic measurements at the ground station magnetometer were corrected for the International Geomagnetic Reference Field (IGRF) 2000 model using the fixed ground station location and the recorded date for each flight. The airborne magnetometer data were also adjusted for IGRF, using the location, altitude, and date of each datum. Airborne magnetometer data were filtered for spikes and noise. Data were corrected for diurnal variations by subtracting the IGRF corrected ground station data and adding the average residual ground station value (À52.28 nT). The average ground station value was calculated from all the ground station data used to correct the airborne data, ensuring that the ground station corrections did not bias the airborne data set. As part of the leveling procedure, differences in intersections between control and traverse lines were minimized. The leveling procedure was checked by inspection of grids of the total magnetic intensity (TMI) and the first vertical derivative of the total magnetic intensity (FVD). Leveling statistics were also examined to ensure that steep correction gradients were minimized. The magnetic data were then gridded at 75 m intervals, reduced to pole, and incorporated into a GIS together with elevation, geology, and gravity maps to facilitate interpretation.
Interpretation
[9] The major findings from the new high-resolution aeromagnetic data are as follows: (1) An almost continuous transform fault follows the axis of the transform valley, and is expressed by a magnetic anomaly several hundred meters wide. (2) Long wavelength magnetic anomalies within the transform valley are continuous with anomalies west of the valley, but not with anomalies east of the valley, indicating that motion in this segment of the transform has always been confined to the active trace of the fault or distributed farther east.
(3) There does not appear to be transform-fault related igneous activity in this segment of the transform valley. The following is a detailed discussion of the results.
Detection of the Arava Fault With Magnetic Data
[10] The Arava fault trace can be observed on the high-resolution magnetic data, particularly on a map of the first-vertical derivative (FVD) of the total magnetic intensity field (TMI) ( Figure 2 ). The FVD emphasizes anomalies of shallow origin, because the field is inversely proportional to the square of the distance from the observation point to the source; hence moving toward a shallow source will produce a larger change in the anomaly than moving toward a deep source [e.g., Blakely, 1995] . The TMI field was reduced to pole prior to extracting the derivative, in an attempt to place the anomalies in their proper locations. Reduction to the pole removes asymmetries from magnetic anomalies, caused by non-vertical magnetizations and the regional field [e.g., Blakely, 1995, pp. 330-332] .
[11] The fault appears in the magnetic data as an almost continuous trace within the transform valley, with the exception perhaps of a small (1-3 km) jog at the center of the survey area. The magnetic trace generally coincides with the location of the fault trace from surficial lineaments and pressure ridges, truncations or offsets of alluvial fans, [Garfunkel et al., 1981; Sneh et al., 1998; Ginat et al., 1998; Klinger et al., 2000b] (Figures 1 and 2) , and from seismic reflection data [Shtivelman et al., 1998; Frieslander, 2000] . The magnetic expression of the fault is remarkable because most of the transform valley appears to be devoid of magmatic bodies and is covered by relatively non-magnetic alluvial 
Regional Magnetic Anomalies and the Arava Fault
[12] The long wavelength anomalies of the magnetic intensity field often correspond to deeper crustal sources. These anomalies are emphasized in the TMI data which were continued upward to an elevation of 3000 0 (900 m) above sea level and placed between a regional magnetic survey that was previously flown at that elevation in Israel [Domzalski, 1967] and a regional magnetic survey that was previously flown at elevations of 1500-2000 m above sea level in Jordan [Hatcher et al., 1981; Al-Zoubi and Ben-Avraham, 2002] (Figure 3 ). (The eastern highlands are significantly higher in elevation than both the transform valley and the western highlands; hence terrain clearance there is only several hundred meters).
[13] The most striking observation about these anomalies is their continuation from the west into the transform valley, and their abrupt termination along the eastern side of the valley in the vicinity of the Arava Fault trace (Figure 3a ). This observation indicates that with the exception of the southernmost survey area, at no time in the history of the Dead Sea Transform has significant relative plate motion in this part of the transform been accommodated along the western part of the transform valley or within the western highlands. This is in contrast to other intracontinental transform faults, such as the San Andreas Fault, where the plate boundary is 100s of km wide, and may indicate a rigid, relatively homogenous crust in this segment of the Dead Sea Transform. This finding is inconsistent with previous interpretations based on seismic reflection profiles across the western side of the valley that place a major fault there [e.g., Frieslander, 2000] . The seismic reflection profiles illuminate steeply dipping faults, which we interpret as secondary faults along the western edges of subsurface basins. On the other hand, it is possible that some past relative motion was accommodated in the eastern highlands within 30 km of the present trace of Arava fault [Kesten, 2004] . The linear eastern edge of the transform valley, which includes small trapped grabens (Figure 1) , was interpreted as a normal fault with an unknown amount of strike slip motion Frieslander, 2000] . In fact, the regional anomaly in the southern half of the survey area is discontinuous across the eastern edge of the transform valley even after restoration of the eastern highlands to their pretransform position 111 km southward (Figure 3b ).
[14] An east-west negative anomaly, located between lat. 29°47 0 -30°3 0 N, is bordered in the north and the south by positive anomalies. It probably reflects contrasts in magnetic properties of the buried crystalline basement dating to the Precambrian [Segev et al., 1999] . These negative and positive anomalies extend eastward across the transform valley 111 km to the north, providing clear evidence for the total motion along the Dead Sea Transform [Hatcher et al., 1981; Rybakov et al., 1997] (Figure 3b ).
[15] As discussed in the next section, some geological markers and magnetic anomalies match better with an offset of 107 km, while others with an offset 111 km; thus a single offset value could not be found. Analyses of other geological markers have put the total displacement of the Dead Sea Transform at between 105 and 110 km from. [Quennell, 1958; Freund et al., 1970; Garfunkel, 1981] . The discrepancy between the values is due to the recent sediments covering the transform valley and obscuring the underlying geology, and the possibility of several parallel fault strands in some areas along which displacement has occurred in the past.
Origin of Magnetic Anomalies Within the Arava Valley
[16] The rift-like morphology of the Dead Sea Transform has led to suggestions of magmatic upwelling Figure 3 . Total magnetic intensity map of the survey area upward continued to an elevation of 900 m and plotted with existing regional magnetic maps from Israel [Domzalski, 1967] and Jordan [Hatcher et al., 1981; Al-Zoubi and Ben-Avraham, 2002] . Contour interval, 20 nT. Solid line, trace of the Arava (Araba) Fault based on Figure 2d . The discrepancy between the upward continued survey data in the transform valley and the regional maps of Jordan and Israel is due to the different acquisition times and parameters of each data set. (b) Same as Figure 3a with the eastern side of the map shifted southward by 111 km along the Arava Fault to produce a continuous north-south gradient in the regional magnetic field at 30°0 0 N. Solid line, trace of the Arava Fault based on Figure 2d . (c) First vertical derivative of the total magnetic intensity field (reduced to pole) superposed on a simplified geological map of the area [Sneh et al., 1998 ]. The area east of Arava Fault is restored to its pretransform position by shifting it southward by 107 km, following Quennell [1958] and Freund et al. [1970] . under the transform valley, associated with a leaky transform [Garfunkel, 1981; Schubert and Garfunkel, 1984] . Transform-normal extension was suggested as an alternative explanation to pull-apart models within the Dead Sea transform [Ben-Avraham and Zoback, 1992] . The magnetic data show no evidence for igneous activity that post-dates the beginning of displacement in this segment of the Dead Sea Transform, despite the presence of basins underlying the transform valley in this area [ten Brink et al., 1999] .
[17] A few locations within the transform valley are associated with positive magnetic anomalies, which are likely related to shallow magnetic sources (Figure 2a ). In these areas, the Arava Fault trace separates anomalies of different character and likely different origins. In the northern part of the survey region (between latitudes 30°23 0 N and 30°27.5 0 N), the Arava Fault separates a region of high-frequency magnetic anomalies in the west from a NNE trending linear anomaly in the east (Figures 2a and 2c) . The anomalies in the east probably represent buried Precambrian rocks such as the Aheimir metavolcanic, which are exposed nearby. The anomalies in the west probably represent pretransform Neogene-age buried volcanic flows or magmatic intrusions [Frieslander, 2000] , extrapolating from a nearby (Figure 1a ) small magmatic outcrop (the 20.7 Ma Ashosh plug [Steinitz et al., 1978] ). The Ashosh Plug is located at the northern edge of the dike system that was formed during the early opening of the Red Sea prior to the initiation of motion on the Dead Sea Transform [Baldridge et al., 1991] . Basic intrusions of a similar age (19 Ma) are exposed along the eastern highlands 100-110 km to the north [Barberi et al., 1980] , and they form a NW-SE (Red Sea-parallel) trend with the mapped high frequency anomalies and with the Ashosh Plug, when they are shifted south by the total slip along the Dead Sea Transform (Figure 3c ).
[18] The western boundary of these magnetic anomalies extends south of the surface expression of the Zofar Fault (Figures 1 and 2c) . The Zofar fault is a secondary fault of the Dead Sea Transform, which vertically offsets basin fill in outcrops north of our survey area ]. Seismic reflection data within our survey area show the fault as having vertical offsets with the east side down [Frieslander, 2000] .
[19] The southern boundary of the zone of high frequency magnetic anomalies appears to be the continuation of the Kedem Fault, a NE-oriented fault west of our survey area, which has no surface expression [Frieslander, 2000] . The boundary is sharp and linear, presumably expressing a fault line. When the eastern side of the transform is restored to its pretransform position 107 km southward, this fault appears to be continuous with the Siwaqa fault (Figure 3c) , a large fault in central Jordan that predates the transform [Bender, 1974, pp. 113-114] .
[20] A high amplitude positive anomaly, centered at Lat. 30°05.5 0 (near Yahel) terminates against the Arava Fault (Figures 2 and 3c) . A lesser positive anomaly extends about 10 km to the NNW parallel to the trend of the Arava Fault. There are no magnetic outcrops nearby, but seismic reflection profiles along the western edge of the transform valley [Frieslander, 2000] , gravity anomalies (Figure 2b ), and outcrops of pretransform rocks within the valley (Figure 1a) indicate that crystalline basement is probably shallower here than in the surrounding areas. The anomaly is either quite wide or quite deep, because it is amplified in the magnetic field, which is upward continued to 3000 ft. (Figure 3a) . However, part of the contribution to the positive anomaly arises from a more regional contribution (Figure 3a) , which is discussed below. A source candidate for this anomaly is the Precambrian Qunei diorites [Sneh et al., 1998 ] with susceptibility 20 Â 10 À3 SI (M. Rybakov, unpublished data, 2003) or, generally a more shallow crystalline basement, both of which are exposed on the east side of the transform $111 km to the north, an equivalent distance to left-lateral offset of the Dead Sea Transform since its inception (Figure 3c ).
[21] At Lat. 29°39-29°42 0 , the Arava Fault passes at the center of the valley, separating higher frequency anomalies west of the fault from lower frequency anomalies east of it (Figures 1 and 2) . The anomalies west of the fault are probably due to continuation of Precambrian quartz-diorite rocks that crop out nearby (Roded Formation [Sneh et al., 1998] ). Magnetic anomalies east of the fault correspond, most probably, to Precambrian Duhayla hornblendite that are exposed nearby [Sneh et al., 1998 ].
Magnetic Anomalies and Sedimentary Basins
[22] Negative magnetic anomalies observed on the total magnetic intensity map (TMI) are interpreted to define local sedimentary basins (Figures 2a  and 2b) . On the basis of gravity data [ten Brink et al., 1999] , these basins appear to be relatively shallow (0.5-1.5 km), occupy only part of the width of the transform valley, and are filled with relatively non-magnetic sediment surrounded by more magnetic crystalline basement rocks. Comparison between the TMI map and the gravity map shows good correspondence between many of the negative gravity and magnetic anomalies (Figure 2b ). The correspondence is particularly good in the Timna basin (lat. 29°47 0 N), the largest of the sedimentary basins in the southern Arava valley, where a coincident gravity and magnetic cross-section can be modeled by a sedimentary basin reaching a maximum depth of 1.2 km (Figure 4 ). Gravity and magnetic anomalies also correspond in the Aqaba basin at the southern end of the survey area, in the narrow Gharandal Basin (30°10 0 N), in a remnant pretransform basin farther north (30°18 0 ) and at the southern end of the Dead Sea basin (30°30 0 N) (Figures 2b). Thus the details of the magnetic map often appear to qualitatively reflect the depth to crystalline basement.
Discussion: Why Is the Fault Zone Visible in the Aeromagnetic Data?
[23] The Arava Fault is clearly observed in the FVD of the magnetic intensity map (Figures 2c and 2d) . The map is gridded at 75 m intervals; hence the expression of the fault zone covers at least 2-3 grid points or 150-225 m wide zone. A more quantitative estimate of the fault zone width is discussed below.
[24] Some sections of the Arava fault, which separate zones of positive magnetic anomalies (e.g., between lat. 30°23 0 and 30°27.5 0 , at Lat. 30°04 0 , and between Lat. 29°39 and 29°42 0 ; see Figure 2a for location), are delineated by a 1-2 km-wide negative anomaly with amplitude of 10-20 nT ( Figure 5 ). Assuming that the anomalies are due to induced magnetization, we inverted the anomaly for the magnetic susceptibility along two flight lines, 1056 and 1344, which cross the fault in these areas. We used a linear inversion method [Webring, 1985] as implemented in GM-SYS TM and inverted for a 3-km thick source layer, below the surface topography. We chose a 3-km-thick layer, being the maximum depth of perturbations to density, P wave velocity, and electrical conductivity of the shallow fault zone in the San Andreas Fault [Hole et al., 2001] . The inversion indicates lower magnetic susceptibility in a 1.5-2 km wide zone ( Figure 5 ). This could be the result of fault processes and/or groundwater that have altered magnetic minerals to less magnetic phases, such as magnetite to hematite.
[25] A high-resolution seismic reflection survey across the fault near line 1056 (at latitudes 29°38.5 0 - , reveals up to three parallel fault traces within a 1200 m wide zone [Shtivelman et al., 1998 ]. The faults appear as ''flower structures'' extending from a few meters below the surface to a maximum depth of $150 m. Trenches in that area reveal numerous Holocene normal offsets within 5 m of the surface in a 1200 m wide area [Amit et al., 2002] . Hence the 1-2 km wide fault zone, seen in the seismic and magnetic data, is perhaps a zone through which numerous fault traces have been active either simultaneously or at different times. Whether this wide fault zone extends deeper than the shallow subsurface is unknown.
[26] The fault trace can also be followed in areas not surrounded by magnetic bodies, such as in the Timna Basin (lat. 29°47 0 N), and the Risha Hills (lat. 30°15 0 N) (see Figures 1 and 2 for location). In these areas, the fault trace is associated with a small positive anomaly, superposed on a larger regional trend. When the trend is removed, a 1 -4 nT positive anomaly is revealed (Figure 6 ). This small signal can be inverted assuming a 100-m thick surficial alluvial layer. The inversion indicates a small positive variation in susceptibility across a 0.7-1 km wide zone (Figure 6 ).
[27] Enhancement of magnetic susceptibility of soils is probably due to the formation of magnetite and maghemite from the precipitation of iron and soil solutions [Singer et al., 1996] . Higher susceptibility within the fault zone could arise from iron oxide cementation due to groundwater circulation in the fault zone. Lines of vegetation and shallow groundwater are observed along the fault north of our study area Kesten, 2004] . Although the area is arid, groundwater is recharged from surface flow from the eastern highlands and fossil groundwater from the western highland, and flows southward along the valley axis into the Gulf of Aqaba [Bein et al., 2001] . Local earthquakes appear capable of temporarily altering the hydrologic regime of this arid area, increasing groundwater heads and spring discharge [Yechieli and Bein, 2002] . Geochemical studies in the Arava valley north of our survey area indicate fluid infiltration into the shallow fault zone [Janssen et al., 2004] .
[28] A coincidence of faults with magnetic lineaments has been previously observed elsewhere and was interpreted in different ways. Peirce et al. [1998] claimed that roughly 25% of the seismically visible faults in their study area can be detected magnetically, but numerous fractures, not detected seismically, can also be seen in HRAM surveys. They attributed their observations to exotic minerals being deposited in faults and fractures by redox processes induced by vertical flow of water [Pierce Sherrod et al. [2005] have interpreted buried reverse faults in the Puget Sound area, Washington, from HRAM data, ground magnetic surveys, susceptibility measurements and trenching. Their favored explanation for the source of the anomalies is faulted offsets in the underlying Pleistocene strata, although they could not discount other explanations, such as secondary magnetic minerals along buried fractures or faults, possibly related to elevated groundwater levels, or lateral variations in magnetic properties due to contrasting lithologies within the glacial sediments. Grauch et al. [2001] mapped normal faults within the Albuquerque basin using HRAM. They concluded that the fault signature, which is often expressed as a step in the magnetic field, is due to juxtaposition of two magnetic bodies at different depths, and not due to hydrologically concentrated magnetic minerals. In support of their conclusion, they presented ground magnetic intensity and susceptibility profiles across a 140 m wide cemented fault zone that showed no effect of the cemented zone. Similar data in our survey area do not exist, and its usefulness is doubtful, because the ground is covered by thick unconsolidated fluvial and eolian sediments.
[29] The fault-associated anomaly in our study area appears to be limited to the major active fault in the area. This suggests that a dynamic process, such as groundwater recharge along the shallow fault zone, may play a role in altering the magnetic intensity field. If the source of the anomaly is shallow, as indicated by its visibility on the FVD data, then the source of the magnetic anomaly must be several hundreds of meters wide.
[30] This implies that the shallow fault width is at least several hundred meters wide, in agreement with seismic reflection data [Shtivelman et al., 1998; Haberland et al., 2007] , trenching [Amit et al., 2002] , and geochemical analysis [Janssen et al., 2004] . The lack of surface expression for the fault in this segment of the Dead Sea Transform, which was active as late as 1458 AD [Klinger et al., 2000a] , may reflect velocity strengthening during an earthquake [e.g., Marone, 1998 ], resulting in little or no surface rupture. It is less likely that coverage by recent sediments has obscured the fault trace, because of the low rate of sediment supply in this extremely arid area.
Conclusions
[31] A high-resolution aeromagnetic survey over a 120-km-long segment of the Dead Sea transform valley demonstrates the utility of such surveys in the study of large active faults. The survey reveals an almost continuous fault trace along the transform valley in the survey area. The fault can be traced even in areas that are devoid of significant magnetic sources, by using high-frequency low amplitude anomalies whose source is likely to lie within the sedimentary cover. Modeling of these anomalies indicates a fault zone several hundreds meter wide. Processes related to active motion, such as groundwater recharge, may introduce magnetic minerals in non-magnetic areas along the fault, and reduce the strength of the anomaly, where the fault zones cuts through the crystalline basement. The wide fault zone at the surface may be indicative of velocity strengthening and the near-absence of surface rupture during earthquakes in this fault segment.
[32] The longer wavelength magnetic anomalies within the transform valley appear to be continuous with the magnetic field west of the valley, and discontinuous with the field east of the valley, indicating that the plate boundary was always located at the Arava Fault or perhaps east of it, but never to the west. Magnetic anomalies due to igneous sources related to the plate boundary motion were not identified within the transform valley. In areas devoid of magnetic sources, negative magnetic anomalies appear to correlate with depth to buried crystalline basement within the transform valley.
